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2.2 Study of the Higgs Boson Profile

IT1-35

| Coupling | My = 120 GeV l 140 GeV
GHWW + 0.012 + 0.020
GHzz + 0.012 % 0.013
GHu 4+ (0.030 + (.061
Gt + 0.022 + 0.022
GHea £ (0.037 =+ (1.102
_gﬂrr + (.033 + (0.048
[ grww [9uzz + 0.017 < 0.024
Grre/ garww + (.029 + (1.052
gm,.g.fgﬂww + (0.012 + (.022
Grier] GHWW + 0.033 + 0.041
G/ Geros + 0.026 + 0.0567
GHce! Qv + 0.041 + (0.100
Garrr/ GHbs + 0.027 + 0.042

Table 2.2.6: Relative accuracy on Higgs couplings and their ratios obtained from a global
fit (see text). An integrated luminosity of 500fb~' at /s = 500 GeV is assumed ezcept
for the measurement of Guu, which asswmes 100061 at /s = 800 GeV in addition.
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Figure 2.2.7: Simulated measurement of the ete™ — HYZ cross section for My =
120 GeV with 205~ /point at three centre-of-mass energies compared to the predictions
for a spin-@ (full line} and examples of spin-1 (dashed line) and spin-2 (dotted line) par-

ticles.
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Figure 11: The radiatively corrected light CP-even Higgs mass is plotted as a function of
tan 3, for Mgusy = Mg = My = Mp =1 TeV and m4 = 1 TeV, for the maximal mixing
[upper band] and minimal mixing [lower band] benchmark cases [see caption to fig. 10].
The impact of the top quark mass is exhibited by the shaded bands; the central value
corresponds to M, = 175 GeV, while the upper [lower] edge of the bands correspond to
increasing [decreasing] M; by 5 GeV.

26



MSSM Higgs masses [GeV]

1000

100

—tanf =3
---tanf = 30




k&K PRECISION :

Q) /b8 Gp. i SR 6 SM okt (bufa UlupiCn A geusd.

%) e quane, BYSH  sxauple.
2 M dheug Uduachou, @b unfeuediale /Ja:io, ]

> gq o aunt for eﬂkr#ﬂ:ﬁo M frkad o,

a Yha diawenmnow, :
e solar wdg Wi HHgqo s *Cc?oﬁ,. e
; Elom
RS :  Aodign < ‘H"‘ﬁ" ¢
Lgq L6 dhaugy 3R

3 SUPERSYMMETRY

MssM + 2dewbles P gpechuin of S tuis, :

135 Qev g oo et !
HH’: '?é’

N

Rﬂ
He, me, #E & Olv) b 6@V

\MIOLU&-&A.



o |
L T T B B R L “.M-u_
- A s
B e l..l ~d . - . -]
J.- ll.l. - " L]
* -1 " =t - .
., -.-....' RN - et -
LR T T T famnt T
: _..._|| A Rl b R |.-|I.r._+.-|..|.r.-|i.+i..|-...+l
- .. .
- * - -
1 I i : . - M
3 ® 3 - -
quwﬁ . . 3
L= . " .
g~ %9 - . -
A
, S ¢ -

-
T T TR R LT L TR K

: =]

..r..-hm...._,,..u..... m et : ...._._...
nmn. .-.m m Tu. ....nnM
- - ”l. L
_—
2 -
=
L o i S T T TT s 7 1 T T - m
s | B . <
— R
=
| B 18
My
]
r mm : .. ._w
. .-H.-L_ - ........--w = m
- - . —
—
&
= m £
P s s 5 o 2 m
o] =
=

0.01

LELIL B R By

3.
30— ¢

tan f =
tan g =

Trr ot &1

=3 e
=30

tan
tan g

3

e . o o
*

- am

R R A RN L L I
LT T

=- TR R R .

terrraen sasay,

q N

T

0.01

—— o =
¥ - =
H - o3
L .
.
o= - )
m
oC
o . ownrn - W
i ammmmm e =l
= wa, -
e e -
..._...-.u_-:-.._.:- -
-
....-.l\.-....-..-

100

00

Juo

200

100



' 500 Ga¥, lanf= 40
. mﬂ-:;&gaﬂ::. W, = 100 GaV e g 2100 Gol, M, = 100GV, W, = 984 GeV
015 b {00 GV | = +100 Go¥, M, = 100Ga¥, M, = 95.9 Gol
' L ag | oo w100 GoV, M, = 300 Ga¥, b, = 113 GaV
[
- tanfi= 40 ™
Lo +
® .,,
1 T
£ £
L 0L B 0 nmmmnnnnn M M= 1130 Go '
b=l o — SM, M, = 6.4 GeV, 59.9 Go¥
HHHHHHHHH tanfi = 20 f e e i)
Wmof=d0 T T e
006 - |
008 . . . e b 200 100 B0 B0 1000
o 200 400 €00 200 1000 my [Go¥]
mg [GeV]

Figure 7: BR(h — 7%77) is shown as a function of m;. The left plot corresponds {o three
different values of tan 8 and p = +100 GeV. The right plot corresponds te tan § = 40 and
the two scenarios My = 100 GeV,u = +100 GeV and My = 300 GeV,p = —400 GeV.
The other parameters in both plots are m; = 500 GeV, X, = 500 GeV, M4 = 100 GeV,
My = 500 GeV, Ay, = A;. The Higgs boson masses given in the legend are averaged masses
over the interval 0 < my; < 1000 GeV where the variation of My is about £1 GeV for
the above considered parameters. The horizontal lines represent the SM result using the

corresponding Higgs boson masses.
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Figure 19: The regmn in the m. A—mg, plane, allowed by 1 ¢ errors obtained from the Giga-Z
measurements of mw and sin® g My = 80.4000.006 GeV, sin® G = 0.231400.00001,
and from the LC measurement of my,: my, = 115 £ 0.05 (exp.) £ 0.5 (theo.}) GeV. tang
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uncertainties are given by my = 500 £ 2 GeV, sinf; = —0.69 & 0.014, A = A; + 10%,
g = 500 £ 10 GeV, p = —200 £ 1 GeV and Mz = 400 £ 2 GeV.
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Figure 1: 68% and 95% CL bounds in the (mg, AT') plane allowed by a fit to pre-
cision electroweak data [1, 2]. The best fit “standard model” value is shown by
the cross on the AT = 0 line. (Also shown by the dot-dash curve is the contour
corresponding to Ax® = 4, whose intersection with the line AT = 0 — at approx-
imately 190 GeV - corresponds to the usual 95% CL upper bound guoted on the
Higgs boson mass in the standard model.) The light region to the right is excluded
by eqn. 1.3 for bx? = 4%, The dark region denotes the additional area excluded for
bk? = 4r%. The positive branches of the curves bounding these regions are lower
bounds for AT in the top-seesaw and composite higgs models described in the text.
Any (myg, AT) with positive AT and to the left. of the appropriate triviality curve
can be realized in the corresponding model. x
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